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Abstract of RU2270743 

FIELD: metallurgy, namely solders for joining diamond monocrystals with Fe group metals and with 
alloys on base of such metals, possibly for making different type single-crystal tools used, for example 
in stomatology for making diamond heads and single-crystal drills. ^ SUBSTANCE: solder includes 
silver, copper, tin, titanium, titanium carbide, silicon carbide at preset relation of ingredients. Solder 
provides possibility for keeping improved operational parameters of tool till working temperature in 
range 700 - 750 DEG C. EFFECT: enhanced mechanical strength of joint allowing produce single- 
crystal tool with improved operational characteristics. ^ 1 tbi, 1 ex 
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(54) SOLDER FOR JOINING DIAMOND MONOCRYSTALS WITH METALS 



(57) Abstract 

FIELD: nietallurgy. namely solders for joining 
diamond monocrystals with Fe group metals and 
with alloys on base of such metals, possibly for 
making different type single-crystal tools used, 
for example in stomatology for making diamond 
heads and single-crystal drills. 

SUBSTANCE: soider includes silver, copper, 
tin. titanium, titanium carbide, silicon carbide 



at preset relation of ingredients. Solder 
provides possibility for keeping improved 
operational parameters of tool till woridng 
temperature in range 700 - 750*C 

EFFECT: enhanced mechanical strength of joint 
allowing produce single-crystal tool with 

improved operational characteristics. 
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(54) nPHnOi^ japSK COEflUHEHUfl MOHOKPHCTATUIOB AHIAASA C METArmAMU 



(57) Petfpepar, 

M3o6perreHMe othocktcr k o6nacTM MerannypmM, 
a MMGHHO K r^nonM Ann coeAHHeHun 
MOHOKpHcrajinoB aniMasa c MerannauM rpynnbi 
xcenesa m cnnaaaMM na mx ochobb, m mokbt 6bm» 
McnonbsoBano Ann HsroroBneHMn paanMMHoro pOAa 
QAHOKpHcranbHoro MHcrpyMeHra, b sacTHOCTM b 
cnoMaTonomM Ann anMa3Hbix ronoBOK mm ^^v^ 
MsroTOBneHMn oAHOKpMcranbHbix caepn. 
ripeoncnKBHHbiR npMnoii ooabpokut cepeSpo. MGAb. 



onoBo, TMran. Kap6MA TMrana m Kap6MA icpeMHMn npM 

OnpBAeneHHOM COOTHOUIBHMM KOMnOHBHTOB. 

TexHMHecxMM pesynbTar - noBbiujBHMe MexaHimecKDH 

npOMHOCTM COBAHHeHMn AO ypOBHR, 

o6ecneMMBaK>i^ero BO3MO3KH0CTb coaAanMn 
OAHOKpMcranbHoro HHCTpyMemra c BbicoKMMH 
aKcnnyaraqvioHHbiMM xapaicrepHcrviKaMM. 
ooxpaHntoii^iMMcn snnorb ao pa6oMMX reMneparyp 
700-750K:. 1 Ta6n. 
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MaoSpeTeHwe othocmtc« k o5nacmi cx)eflWHeHMfl pasHopoflHbix Marepi/ianoB, b MacTHocTM, k 
npunoJiM Ann naftKM m naMKO-CBapKM MOHoicpMcrannoB anMasa c MerannawM rpynnw >Kene3a n 
cnnaBaMw hb mx ochobg m MO>KeT HawTM npi/iweHeHi/ie Ann waroTOBneHMfl paanwMHoro poAa 
oAHOKpMcrranbHoro MHcrrpyMeHra, b mbcthoctm Ann wieAMMMHCKDW npoMbiLuneHHOcm/i tojiobok 
5 croMaTonorMHecKMX anwiaaHbix, a TaioKe Ann koroTOBneHun oAHOKpwcranbHbix csepn ui APynix 
M3AejiMM c McnonbsoBaHweM anwaaoB KaK c AwaneicrpMMecacMMM, xaK m c nonynpoBOAHWKOBbiMw 
xapaKTepuicTMKaMM. 

MsBecreH npunow Ann nafiKM CMranna c MeramiaMii, coAepraiMnw oepeepnHwR npwnofi c 
AononHMTenbHO BBBAeHHbiM TwraHow b KonimecTBe 15-20% (aa. cb. CCCP Ns 150741 , ony6n. 

10 1962 r, MHK B 23 K 35/30, C 22 C 5/06). OAHaiO) 3T0T npMnow HenpuiroABH Ann coeAMHeHwn 
MOHOKpMcrannoB aniviaaa, nocKonbKy He oSecneHWBaeT MexaHMHecKyio npoHHOCTb coeAMHeHwn, 
AOCTBTOMHyio Ann npaKTMHecraro McnonbsoBaHi/in b oAHOKpMcranbHOM nHcrpyMeHTe. 3tot 
npunoCi ho coAep>KMT KapSnAOB TwraHa m KpeMHun, a raioKe onoaa m npw ero McnonbsoBaHi/in 
Ann nawKM anMasoa npoMcxoAwr cwnbHoe pacTBopeHwe noBepxHOcn/i aniwiaaoB b cepe6pe I4 

IS oAHoapeMeHHo cwnbHoe BsawMOAeRcrBMe ymepoAa, ariMasa c TwraHOM, mto rpmboamt k 
paapymeHMio anMasa m k sHaMMrenbHOMy cHi4)KeHMio npoHHOCTM coeAWHeHMn. 

MaaecreH xaioKe npwnoM Ann naiiKM anMaaoHocHoR MeTannoKepaMMMecKoiS MarpiiHbi co 
CTBHbHbiM KopnycoM MHCTpyMeHTB, coABpHcaiuiifl {Mac.%): 

MBpGHR MMpKOHHA 3-6 

HMRBJIb ocranfaHoe 

(nareHT P<t> Ms 853905. ony6n. 15.12.1993 r., MHK B 23 K 35/32). AaHHbift npwnoM He 
coA6p)KiTr TBKMX MBTaJinoB, KBK cepeOpo M mraH, KOTopwe cymecTBeHHO wsMeHnioT Me>Kct)a3Hy}o 

25 aHepmio m cwaMMBaHMe b cucreMe anMaa-MeTann, a xaioKe ne coabp^kmt kbpSmaob TMrana m 
KpBMHMn M onoBB, KOTopbiB pefyjiMpyiOT 3TO npoLABCCbi, npwnnTcrByn cwnbHOMy 
BaaMMQABMCTBMio noBepxHocTM ajiMBsa c HMKeneM M ero paapyuieHMio, a cneAosarenbHo, 
AaHHbiM npunoM He oeecnemiaaeT Heo5xoAMMyio wexaHMMecKyio npoMHOcrb coeAMHeHnn. 
HawOonBe 6jim3ki/im no TexHWMecKoCi cymHocnvi m AocTkiraeMOMy peayjibTBTy nsnneTcn 

30 npwnoCi Ann nonyMeHun OMmecKMX KOHraiaoB MOHoicpMcrannoB cMHxeTvmecKDro anMaaa nyreM 
noACX>eAMHeHMn MBTannnMBCKMX BbiBOAOB k nonynpoBOAHMKOBWM anwiaaaM. coAep)Kauv<iA MOAb, 
onoBO. TOTBH, cepe6po b OTHomeHMH (1 -1 .5):(1 ,05-1 ,5):(1 ,05-1 ,5):(2-2,5), mto 
coonrBBTCTByeT cneAytoiui/iM Maa%: 

Monb 16^24,25 

^ onoBO 17,35-24^ 

THTBH 17.35-24^ 
oepeGpo 34.00-4i;25 

(naTBHT P<t> isb 2084032, ony6n. 10.07.97 r., MHK H 01 C 13/00 - npoTOTMn). AaHHuK 
40 npunofi bo3Mo>kho ncnbnbaoBaTb TonbKo Ann nonyMeHun OMvmecKMX kdhtbictob nyxBM naaepnoM 
cBapKM tohkmx npoBonoMex (MeTannwHeoatx BbiBOAoa) c nonynpoBOAHWKOBbiM anwiaaoM. 
OrcyrcTBMB b npunoe Kap6iiAOB TMrana w KpBMHun, a TaioKe Bbi6paHHoe cooTHouieHkie mbam, 
onoBa, wraHa n cepB6pa hb noaBonnsT nonyMBTb MexaHMHBCKw npoMHbie coBAMHBHMn anMasa c 
. MBTannoM, xorn m o6ecneMMBaioT ajiBiapimecKMB xapaicrepMCTviKM m oMMMHocrb KOHTaKTOB. 
45 TaKwe MBTannbi, kbk cepe6po m MBAb, AocraroMHO CMiibHO BaaMMOAeflcTByKrr c noBepxHocrbio 
anMBsa, a TvrraH oSpaayex coBAWHeHMn b bmab Kap6i4AOB c yrnepoAOM anMasa, b 

COBOKynHOCTM 3TO RpHBOAMT (eOlM HB paCCMaTpUIBaTb nOMBMHbie" OMMMeCKMB KGHTaKTbl KaK B 

npoTOTvine) k MacnmHowiy paapyineHHK) aniuiaaa, a cneAoaarrenbHo (a KoneMHOM wrore), k 

CHMKeHMK) npOMHOCTM COBAMHeHWn anMBSa C MBTannOM M K CymeCTBeHHOMy CHM>KeHMK) 

50 BKcnnyarai^MOHHbix xapaKrepwcTviK oAHOKpucranbHoro MHcrpyMBHra. BBBAeHwe KapSwAoa 

TMTaHB M KpeMHMn o6ecneMMBaeT coxpaHeHvie MOHOKpucrrannoa anMasa npw naMKe. btom MMcna 
HB 6onbiiJMX nnouiaAnx, m Heo5xoAviMyK) npoMHOcn> coeAMHBHwn. 

3aAaMa, Ha peujeHwe KOTopofl nanpasnBHO M3o5peTeHMe, coctomt b cosAaHMM npunon. 
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oSpaayrainero npoMHoe coeflUHeHwe MOHOKpwcrannoB axiMasa c MerannaMM. TexHUHecKMM 
peaynbTar. nonyMaewibiCi npw ocymeCTsneHMM t>i3o6peTeHi4n, cxjctomt b sHaMMrenbHOM 
noBbtuieHMM MexaHMMecKOM npoMHocTM TaKoro coeflMHeHMq jqo ypoBH«, o6ecneMi4BaK)mero 
B03MO)KHocrrb co3flaHMfl oflHOKpwcranbHoro MHcrpyMeHra c bwcokmmii aKcnjiyaTai^MOHHbiMM 
xapaKTepMCTMKaMM, coxpaHnjoiMWMMcq annoTb ao paSoMux rewinepaTyp 700-750°C. 

YKasaHHUM TexHMMecioiii peayjibTar flocmiraercn reM, mto npunow Ann coeAWHeHi/iq 
MOHOKpucrannoB anwaaa c MexannaMn, cx)AepKaiMMM cepe6po, mbab, ohobo, Ti/rraH, comacHo 
i/i3o6peTeHMK) AonojiHwrenbHo co^epMm icap6MAbi TwraHa i/i KpeMHun npw cneAyJOiMeM 
cooTHOUJeHMM KOMnoHBHTOB, Maa%: 

M8» 14,4-16.4 
OtnoBO 14,4-18,4 

71IT8H 14.4-18,4 

KBp6Hn TifTaHa 4,5-15,6 
KapGvn RpeMNMR 0,3-0,7 
cspeepo 36.(M3,0 

npu oooTHouieHMM oepe6pa, mbai^. onoaa m TuraHa 3,1:1,2:1,2:1,2. CoAepxcaHi/ie mbam b 
KonMMecTBe 14,4-18,4 m cepe6pa b KonnMecree 38,0-43,0 Mac.% oSecneMUBaer AOcraroHHyK) 
ciwiaHMBaeMocTb cocraBa npvinon no oTHoiueHMio k ajiMasy, mto Heo6xoAMMo An« co3AaHM« 
ycnoBwR. npvi Koropbix (npw TeMneparypa naiiKii) mmbbt mbcto MacTMMHoe pacTBopeHMe 
noBepxHocTvi ajiMaaa m He6onbiiian AMc}xt)y3Mfl pacTBopeHHbix btomob ymepoAa b npkinoii. 
OnoBO B KOHMMecTBe 14,4-18,4 Mac.% He TonbKO 34)4>eicTMBHO nsMeHner TOMneparypy 
nnaaneHMn, ho m o6ecneMMBaeT CHiixceHiie CKopocTw pacTBopeHMn b npMnoe. OAHOBpeMSHHo 
M3MeHnercn acopocTb Kap6MAOo6pa30BaHMJi m yMenbUjaeTcn ncnapeHne wieTannoB npw BbtcoKMX 
TeMneparypax b npoi^ecce nainm BCJieACTBMe HeKOHrpyaHTHOCTM nnaBneHnn. TwraH b 
KonHHBCTBe 14.4-18,4 Mac.% ne TonbKO noBbiUiaeT TBMnepaiypy nnaaneHum, ho m 
oSecnesMBaeT aa CMer Kap6MAOo6pa30BaHMq qacTMMHoe csnsbiBaHMe pacTBopenHoro ymepoAa 
c i^enbK) onmenm xpynxocTM npyinoiicoAep)KaiHeii o6nacrTvi coeAMHSHMn MBTanna c anwaaoM. 
ripM aiDM He MMeeT mbcto oKkicneHne TwraHa w oAHOBpeMOHHO oh npenfrrcTByerr iok 
rasonomou^iOLiVfift aneMenr oKMcneHtiio APymx MerannoB b npoi^epce naimi npw Bbicoraix 
TBMneparypax. 

flononHMTenbHoe BBBAeHne b npMnoii icapSi/tAa Turana b KOJiMMecxBe 4,5-15,6 m icapSMAa 
KpeMHMq B KOJiMMecTBe 0,3-0,7 (npw yKaaaHHOM cooTHOiueHUM ocranbHWx KOMnoHeHTOB) 
Heo6xoAMMo Ann 3ct>c|>eicTMBHoro M3MeHeHiin CKopocm BaawMOAewcTBiin c xaKHMn MerannaMw, 
KBK MeAb, cepe6po w tmtbh, npw stom sa CMer paaniiMMn b TeMneparypax paanoTKeHun 
icap6iiA0B TMrana w KpeMHi/in b npucyrcrawM TwraHa m npn saAanHOM CMaMMBaeMocrvi 
o6ecnem4BaeTCfl Heo6xoAHMafl nHreHCMBHOcrb Kax AM4)ct>y3MM yrnepoAa b Merann, raK m 
Mexanna cocraBa npwnon a anMas, r.e. npoi^ecc naiiKM hocmt cno^biR xapaicrep, mmbiou^m 
Mepru KBK naftioi, raicHce MacrnMHo CBapMBaHnn. B psayjibTaTB Aocrnraercfl HeoSxcAMMan 
npoMHocTb coeAMHBHMn 6e3 oxpynMUBBHun o6nacTM npOMB>KyTOMHOM Me>KAy MsrannoM m 
anMaaoM. Tbm cbmum o6ecneMMBaKrrcn Bbicoiaie aKcruTyaTai^MOHHbie xapaicrepMCTviiai 
OAHOicpMcranbHoro MHcrpyMeHra. 

npwMep ocyiMecTBneHMn cnoco5a 

npunoM roroBMni/i nyreM cMeiuMBaHiiw nopoiuKOB cepeSpa, mbam, onoaa m rurana c 
nocneAytoiMHM AoSaaneHMeM kbpSmaob mraHa m KpBMHidn. B KaHBcrae MCxoAHbix kdmrohbhtob 
McnonbaoBanMCb nopoiuKM nepBMWcneHHbix Merannoe m Kap6MAOB mmctotw 99,5%. Ann 
nonyMBHWR npuinon ewnw npuroroaneHbi coeAMHeHwn c paannMHWM coAep>icaHi/ieM yioaaHHux 
KOMnoHBHTOB (cM. Ta6niiL\y). ripMroTOBneHHbiif npi/inoi^ Mcnonbaosancn Ann naroroBneHMn 
oAHOKpucranbHoro MHcrpyMeHra b bmab csepn ws crann Mapioi P6. FlaMKa ocymecTBnnnacb a 
ycnoBiinx saKyyMa (10"^ mm pr.cr.) wnn WHeprHOM cpeAW (apron) npw rewneparypax 1050- 
1 150°C. Cbomctbo nanHbix ooeA^HeHMH m npoMHOcrb coBAMHBHMn MOHOKpucrannoB anMaaa c 
MarepnanoM csepna onpeAennnocb no aKcnnyarai^MOHMbiM xapaKrepMcniKaM, a mmchho no 
cyMMapHofl Anvine npocaepneHnbix oTBepcn^H a KpucrannnHecKOM KBapi^e Ann caepn 
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AwaMexpoM 0,4-0,5 mm, b tom MMcne npw bwcokom pa6oMetit TeiwinepaType (700°C). 
HcnonbsoeaHMe npunon no m3o6p6tbhmk}, iok bmaho ii3 TaSiiMUbi, o6ecneMMBaeT 6ojibiijyto 
MexaHMMeacyio npoMHOCTb MOHOKpt^crranjiOB anMasoa ^paio^kiii 500/400 c MarrepManoM crraiiM m 
BbicoKMe aKcnnyaTai^MOHHbie xapaicreptncTMKM liaroroBneHHbix caepn. 



Cocr&B onnaaa* m8c% 


CoofTHoiiteHHe 


TsMnepaiypa naAiM. *C 


3ifcnny8TaMHOMHfai8 XBparrepMcrMRM (cyMyapHan AHMHa CB8pne»afR. 
mm) 


Ag Cu Tl Sn TC 


SiC 


Ag:Cu:Sn:*n 


npH20°C 


npM700°C 


38,0 15^4 154^4 15^ 15,28 
40,0 15.96 15,96 15,96 11.52 
43.0 17.4 17,4 17,4 4,5 


0.7 
0.6 
0,3 


3.1:1,2:1,2:1,2 
3.1:1 ,2:i;2:1,2 
3.1:1,2:1,2:1,2 


1150 
1100 
1O50 


360 
420 
360 


60 
80 
60 



10 



15 



20 



<t>opMyna t43o6peTeHMsi 
RpMnoM flrw ooeAi^HeHMn MOHOKpucrannoB anMaaa c MeTannaMU, coAep>icaLi^M cepeSpo, 
MeAb, onoBO, tutbh, 0TniiMaK)U4MRcn reM, hto oh AonoxiHidreribHo coAep>icMT Kap6i4A Ti/iraHa id 
Kap6iiA KpeMHi/in npii cneAyK^UAeM oooTHomeHnii KOMnoHeHToa, Mac.%: 



Onoso 
TmaH 

K8P6IV1 
CepeGpo 



14.4-18,4 
14.4-18,4 
14,4-18,4 
4,5-15.6 
0.3-0.7 
38,(M3,0 



npi/1 cooTHOLueHMM cepe6pa, mbai^, onoBa n n/rraHa 3,1:1, 2:1, 2:1, Z 



3D 



40 



45 



50 
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